Structure and Characterization of Peptides
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The structure and purity of the synthesized peptides VEC SH-O , VEC SS , and VEC SH were characterized by analytical HPLC (Agilent 1260) and MALDI-TOF mass spectroscopy (Autoflex III TOF/TOF200), respectively. 
Characterization of Peptide Conformation and Assemblies
All the samples for the conformational and assembly characterization of peptides VEC SH-O , VEC SS , and VEC SH were prepared from the stock solution of peptides.
Annealing peptide VEC SS solution led to significant oxidation of disulfide bonds to sulfinic or sulfonic acids (-SO2H / -SO3H) potentially due to the presence of remained trace amount of H 2 O 2 . Hence all the stock solutions of peptides were prepared by aging the fresh solution for 2 days to achieve the thermodynamic equilibrated assemblies under a constant condition. To maintain an identical mass concentration for different peptides, the concentration of the stock solution of peptides VEC SH-O , VEC SH , and VEC SS was maintained as 4, 4, and 2 mM, respectively.
Circular Dichroism (CD) Spectroscopy.
CD experiments were performed on a spectrometer (Biologic MOS-500) using 0.2 cm quartz cuvettes. All scans were recorded with a wavelength interval of 1.0 nm and an acquisition time of 1 s at 25 C. To maintain an identical mass concentration for different peptides, CD samples at a concentration of 50 M for VEC SH or VEC SH-O and 25 M for VEC SS were prepared by diluting the stock peptide solution (4 mM for Figure S5 . CD spectrum of VEC SH-O showed the signal features for -sheets.
Fourier Transform Infra-Red Spectroscopy (FTIR).
FTIR experiments were carried out on a Tensor II FTIR spectrometer (Brucker). All which are associated with amide I vibration within anti-parallel -sheets.
Wide-Angle X-Ray Scattering (WAXS).
WAXS experiments were carried out on the Xeuss WAXS system (Xenocs, France) at
The National Center for Nanoscience and Technology in Beijing. The powders of samples were obtained by lyophilizing the stock solution of peptides (4 mM for VEC SH-O or VEC SH and 2 mM for VEC SS ) and were scanned under conventional condition for Figure S7 . Wide-angle X-ray scattering profile of the powder of peptide VEC SH-O .
Critical Aggregation Concentration (CAC).
The 
Transmission Electron Microscopy (TEM).
TEM images were taken by a Tecnai G2 F20 microscope at 100 kV accelerating S11 voltage. TEM samples were prepared by diluting the stock solution of peptides to 100 M for VEC SH-O or VEC SH and 50 M for VEC SS . The diluted peptide solution was pipetted onto the surface of carbon-coated copper grid and allowed to stand for 4 min, then blotted by filter paper. Subsequently a drop of 2 wt % uranyl acetate was placed on the grid for staining and blotted by filter paper after 2 min. The grid was dried in a desiccator prior to measurement. Figure S11 . The histogram distribution of the widths of the nanofibers formed by S12 peptides VEC SS and VEC SH based on the measurements (N=100) of the nanofibers in the TEM images shown in Figure 3A and B, which provided an average width of 4.47 and 5.93 nm for the nanofibers formed by peptides VEC SS and VEC SH , respectively.
Atom Force Microscopy (AFM).
AFM studies were carried out on a Bruker ICON instrument under the tapping mode. Figure S14 . Molecular model of the dimers within the assemblies formed by peptide VEC SH with a full hydrophobic collapse involving all the residues (twelve residues and one cysteine residue), in which the hydrogen atoms were omitted for clarity.
Hydrogel Characterization
Rheological Experiments.
Rheological measurements were conducted on a TA Instruments AR 1500ex rheometer 
Time-Dependent CD Spectroscopy
Time-dependent CD studies of non-equilibrated peptide VEC SH bilayer assemblies in both hydrogel VEC SH -MD ( Figure S17 ) and solution VEC SH -MD ( Figures S18-19 ) 
Cell Proliferation Assay
Cell Culture on Hydrogels.
The cell culture medium was prepared by addition of 10 % FBS (fetal bovine serum), 100 units/mL of penicillin, and 100 mg/mL streptomycin to DMEM. Prior to being cultured on the hydrogel surfaces, LO2 (human hepatocyte) or A10 cells (rat aortic vascular smooth muscle cells) were trypsinized using the trypsinase (0.25 %)  EDTA (0.02 %) solution and centrifuged at 1000 rpm for 3 min to remove the media.
Eventually 60 L of the cell suspension solution with a cell density of 16.710 4 / mL was added to each well covered with peptide hydrogel and incubated under the atmosphere of 5 % CO 2 at 37 C for 4, 16, 36, and 48 h, respectively. The process for preparation of different peptide hydrogels and cell culture on the surface of different hydrogels were illustrated in Figure 6 . S18
Live-Dead Assay.
The viability of incubated cells on the surfaces of peptide hydrogels was determined by a Live-Dead assay. A 60 L aliquot of serum-free DMEM containing ethidium homodimer-1 (EthD-1, 4 M) and calcein AM (2 M) was pipetted into each well.
After incubated at 37 °C for 30 min, the cells were imaged by a fluorescence microscope (Nikon Eclipse TE2000-U) equipped with excitation filters of 450-490 nm (Calcein AM, green) or 510-560 nm (EthE-1, red). 
CCK-8 Assay.
To quantify cell proliferation on the hydrogel surfaces, a CCK-8 assay was performed.
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The 384-well plate was loaded with a mixed solution of CCK-8 and cell medium (10 : 90, in volume) and incubated under the atmosphere of 5 % CO 2 at 37 C for 4 h.
The absorption intensity was determined by a microplate reader (Thermo scientific, USA) at a wavelength of 450 nm.
EdU Assay.
EdU assay was further carried out for the cells cultured on the surface of peptide 
